Drawing on data from two successive cohorts of PhD graduates, this paper analyses differences in overall job satisfaction and specific job domain satisfaction among PhDs employed in different sectors four years after completing their doctorate degrees. Covariate-adjusted job satisfaction differentials suggest that, compared to faculty members, PhD holders employed outside traditional academic and research jobs are more satisfied with the pecuniary facets of their work (principally, because of higher earnings), but significantly less satisfied with the content of their job and with how well the job matches their skills (and, in the case of public sector workers, with their prospects of promotion). The evidence regarding the overall job satisfaction of the PhD holders indicates that working in the public or private sectors is associated with less work well-being, which cannot be fully compensated by the better pecuniary facets of the job. It also appears that being employed in academia or in research centres provides almost the same perceived degree of satisfaction with the job and with its four specific domains. We also take into account the endogenous sorting of PhD holders into different occupations based on latent personal traits that might be related to job satisfaction. The selectivity-corrected job satisfaction differentials reveal the importance of self-selection based on unobservable traits, and confirm the existence of a certain penalisation for working in occupations other than academia or research, which is especially marked in the case of satisfaction with job content and job-skills match. The paper presents additional interesting evidence about the determinants of occupational choice among PhD holders, highlighting the relevance of certain academic attributes (especially PhD funding and pre-and-post-doc research mobility) in affecting the likelihood of being employed in academia, in a research centre or in other public or private sector job four years after completing their doctorate programme. JEL classifications: J24, J28, J45, C31, C35 Keywords: Job Satisfaction, Job Domain Satisfaction, Occupational Choices, Self-Selection, PhD Holders, Catalonia 
1) Introduction
Holders of Doctor of Philosophy degrees (PhDs) are a key element in the innovation and generation of new knowledge in an economy (Auriol 2010) . Indeed, many European countries have recorded a huge expansion in the provision of doctoral education in recent decades, although it seems that the creation of new jobs that require a PhD (be it as an official or a practical requirement) has not kept pace with the increasing supply of PhD graduates. In several countries, including Spain, doctoral education has traditionally been associated with a candidate's intention of pursuing an academic career, especially given the insufficient "absorptive capacity" of private firms and the shortage of appropriate jobs for PhD holders in government, public administration and other areas of the public sphere. However, existing evidence indicates that -even if academia remains 2 the main sector of employment for doctorate recipients 1 -a significant proportion of PhD holders are employed outside the university. Moreover, this share seems set to increase in forthcoming years, given the shortage of academic positions and the progressive contraction of public recruitment due to spending cuts resulting from the current economic crisis.
Given this general background, the main purpose of this paper is to analyse the well-being of recent PhD graduates employed in a range of occupations. The paper draws on data from two successive cohorts of PhD recipients from the seven Catalan public universities, which were interviewed four years after the completion of their doctoral degrees in order to obtain information about their academic attributes, their current working situation and their satisfaction with the job and with respect to four specific work domains, which can be taken as proxies of work well-being.
More specifically, we aim to estimate job satisfaction and job domain satisfaction differentials among PhD holders employed in four specific sectors: academia, research centres, the public sector (other occupations) and the private sector (other occupations). We first consider covariate-adjusted job satisfaction differentials, conditional on a progressively increasing set of individual characteristics, academic attributes and job-related variables. Moreover, in this study, we explicitly consider the possibility of self-selection into occupations by the PhD holders and, as such, this represents the paper's main contribution to the existing literature about job satisfaction among doctorate recipients -in which the issue of occupational selectivity has been usually neglected.
Indeed, as for any other worker, the observed occupational choices of PhD holders are likely to depend on unobserved personal traits that might also affect their job satisfaction. Therefore, we simultaneously estimate job satisfaction and the endogenous multinomial treatment (i.e. sector choice), in order to rule out the non-random allocation of workers into employment sectors and obtain a consistent estimate of job satisfaction differentials among PhD holders employed in different types of occupation. Additionally, we also present estimates of the determinants of occupational choices, which provide an insight into the way in which individual and academic attributes affect the observed occupational choices of recent PhD graduates.
The current paper is organised as follows: the next section reviews existing research in the field.
Section 3 describes the data used in the empirical analysis and presents some preliminary statistical evidence. Section 4 presents the covariate-adjusted job satisfaction differentials. Section 5 illustrates the empirical strategy adopted to deal with the issue of self-selection into occupations and the results obtained for the multinomial model of sector choice and the selectivity-corrected job 1 See OECD, 2009, OECD/UNESCO Institute for Statistics/Eurostat data collection on Careers of Doctorate Holders.
3 satisfaction differentials. Finally, Section 6 summarises the conclusions that can be drawn from the current work.
2) Related research
Following the seminal studies of Hamermesh (1977) , Freeman (1978) and Clark (1996) , job satisfaction is now widely considered an informative economic variable, which has gained significant importance in the economics literature. However, the debate as to whether job satisfaction constitutes a good representation of worker utility derived from a job remains ongoing.
Yet, the empirical regularity is that job satisfaction is a strong predictor of labour market behaviour, including future job quits, absenteeism and work productivity (see Ferrer-i-Carbonell, 2012 , for a recent general discussion).
A growing number of papers focus their attention on job satisfaction among specific groups of highly educated workers − i.e. academics or PhD recipients in general. For example, the pioneering study by Lillydahl & Singell (1993) seeks to disentangle the complex relationship between union membership, wages and job satisfaction among faculty members using U.S. data. They find that although being unionised has a positive effect on earnings, union members are significantly less satisfied than other academics. Hagedorn (1996) identifies the negative impact of gender wage differentials on job satisfaction among female faculty members using a structural equation model setup. Ward & Sloane (2000) also focus on gender differences, in this instance among Scottish academics, considering not only overall job satisfaction, but also perceived degrees of satisfaction with several specific domains of the job (i.e. job domain satisfaction). Their results indicate that while there are no significant gender differences in terms of overall job satisfaction, female academics assign more importance to job security and less to their prospects of promotion than their male counterparts. The authors also report significant gender differences in the determinants of job satisfaction and of job domain satisfaction. Using the same dataset, another paper by Sloane & Ward (2001) shows that the insignificant gender differential in overall job satisfaction is substantially confounded by cohort effects. Indeed, it appears that while young male academics are more satisfied than their young female counterparts, the gender differential is reversed among the older cohorts of academics. Stevens (2005) examines the determinants of UK academics' perceived satisfaction of several job domains, as well as the effect of pecuniary and non-pecuniary job facets on the intention to quit the university. He reports that both aspects of the job are significant 4 predictors of the likelihood of quitting, although the impact of the former is slightly higher than that of the latter.
Other studies − based primarily on U.S. data from the Survey of Doctoral Recipients (SDR) − aim to examine job satisfaction among general samples of PhD holders employed either in academia or in other occupations. For example, Sabharwal & Corley (2009) examine gender disparities in job satisfaction across disciplines, finding that male PhD holders are significantly less satisfied than their female counterparts within the hard science and health fields, whereas there are no significant gender disparities in other disciplines. Again drawing on SDR data, Sabharwal (2011) examined differences in the relationship between individual, academic and job-related characteristics and job satisfaction 2 of U.S. born and foreign-born PhD holders in Science and
Engineering employed in academia, finding lower levels of satisfaction among the latter and also substantial differences in the determinants of job satisfaction between native-born and foreign faculty members. Given the specific aims of this current study, we paid particular attention to papers that highlight the importance of the sector of employment for the job satisfaction of PhD holders. The evidence reported by Moguérou (2002) − also obtained from SDR data − suggests that PhD graduates employed in the education sector or engaged in research are significantly more satisfied with their job than those employed in other sectors. Bender & Heywood (2006) , again employing SDR data, divide their sample according to occupation and examine three groups of PhD holders employed in academia, government jobs and the business sector. They report differences in job satisfaction by gender that are strongly dependent on the sector of employment and find that tenured faculty members are significantly more satisfied than PhD holders employed outside academia, although the relative difference also varies by gender. In a subsequent paper, Bender & Heywood (2009) considered the issue of educational mismatch among PhD holders, reporting (among other findings) considerably lower job satisfaction for PhD graduates employed in occupations that are not directly related to their academic skills. They also find that the negative impact of mismatch on job satisfaction does not appear to vary between PhD holders employed in academic or non-academic jobs.
Overall, existing research into the job satisfaction of PhD holders provides a fairly informative picture as to which factors might affect their well-being at work; indeed, these findings are often consistent with the large body of evidence reported for more general samples of workers. However, as regards the role played by occupation, the papers discussed above largely neglect the fact that the employment sector in which the PhD holder works represents a choice variable, which may well be 5 affected by unobserved personal traits that, in turn, are quite likely related to perceived job satisfaction. In other words, the sorting of PhD holders into different occupations based on unobservable characteristics might generate a problem of self-selection bias in the estimated relationship between employment sector and job satisfaction. The effects of self-selection into occupation have been explicitly considered in the general literature examining job satisfaction. For example, Heywood, Siebert and Wei (2002) , Clark & Senik (2006) and Demoussis & Giannakopoulos (2007) seek to accommodate the endogenous sorting of workers into economic sectors using individual fixed effects models, which are based on the assumption that workers do not sort into occupation because of idiosyncratic benefits derived from being employed in a given sector. Other papers rely on endogenous switching models that account for selection on unobservable characteristics. Luechinger et al. (2006) , for example, use a simultaneous model for sector choice and job satisfaction among a sample of European workers in estimating the welfare gains derived from the matching of the workers into economic sectors based on comparative advantage. In general, the paper highlights the relevance of self-selection models for estimating job satisfaction differentials across sectors in the presence of the endogenous sorting of workers. Luechinger et al. (2010) present a general discussion about the use of self-selection models for the estimation of public/private job satisfaction differentials, and also provide a novel empirical application of copula functions in this framework. Most recently, to the best of our knowledge, Danzer (2011) estimates differences in job satisfaction between public and private workers in Ukraine. She applies an IV strategy to solve the self-selection of workers into specific economic sectors, exploiting the huge post-Soviet privatisation process as a source of exogenous variation in the sector allocation of workers. In line with the above papers, we also consider endogenous occupational sorting to be of relevance among highly educated workers, which should be taken into account to obtain a consistent estimate of job satisfaction differentials across sectors. Therefore, as we explain below, in this current paper we deal with the problem of self-selection of PhD holders into economic sectors by adopting a multinomial endogenous treatment framework.
3) Data and descriptive evidence
The data employed in the empirical analysis are taken from two successive waves of the survey conducted by the The interviewees were asked to report their degree of satisfaction with four specific facets of their current job and with their job as a whole, using a Likert scale ranging from 1 (very unsatisfied) to 7 (very satisfied). Table 1 displays the distribution of these job satisfaction variables as well as their average values for the whole sample and for each type of occupation separately. In the case of overall job satisfaction, it emerges that those employed in academia and -to a slightly lesser degree -in research institutes are more satisfied with their occupation than those employed in the other two sectors, being more highly represented in the highest categories of job satisfaction and 4 The Catalan Public Education System comprises seven universities: University of Barcelona (UB), Autonomous University of Barcelona (UAB), Polytechnic University of Catalonia (UPC) and Pompeu Fabra University (UPF) -all in the province of Barcelona -University of Lleida (UdL), University of Girona (UdG) and Rovira i Virgili University (URV, in the province of Tarragona). See García-Quevedo et al. (2010) for a comprehensive overview of the Catalan Higher Education System. 5 Given the aims of this paper, this restriction was made to avoid including observations of individuals who were already at an advanced point in their professional careers when they received their PhD. Moreover, the fact that the AQU survey only includes Spanish-born PhD holders does not constitute a drawback for our purposes, since this serves as an implicit reduction in the degree of labour market-related heterogeneity in the sample.
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less so in the lowest. The differences with respect to public and private sector workers are even more marked in terms of the two domains that capture most closely the intrinsic quality of the job -i.e. satisfaction with the job content and, more especially, with how well this content matches the skills acquired as PhD students (job-skills match). By contrast, the raw differentials in the perceived degree of satisfaction with pecuniary aspects of the job -i.e. satisfaction with earnings and with promotion opportunities -are significantly smaller. Moreover, PhD holders that work in the private sector are clearly more satisfied than their counterparts working in other sectors with these last two facets of the job.
[ 
4) Employment sector and job satisfaction
In this section we present the covariate-adjusted job satisfaction differentials among PhD holders employed in different sectors. In order to simplify the interpretation of these results, we adopt a Probit-adapted Ordinary Least Squares (POLS) specification for the job satisfaction equations, as suggested by van Praag et al. (2003) and van Praag & Ferrer-i-Carbonell (2008) . This methodology consists in replacing the ordinal job satisfaction variables with normalised variables that vary on the real axis 6 , which enables the job satisfaction differentials to be estimated by OLS using the transformed LHS variables. Here, we focus on the coefficients (see Table 2 ) referring to the indicators of each employment sector (taking the University as the base category). The estimates 6 More specifically, our categorical observed job satisfaction variables are transformed into a linear score such as: and -even more -public jobs. Since overall job satisfaction constitutes an aggregate measure of satisfaction for all relevant facets of a job, our findings in this respect suggest that even though PhD holders employed in the public and private sectors are more satisfied with their earnings and with their promotion opportunities than those employed in more "traditional" areas for PhD recipients, the pecuniary domains of the job do not fully compensate them for the shortfall in other facets, including job content, job-skills match and other intrinsic job domains that are not observed in the data. Finally, after conditioning for the initial set of covariates, it emerges that there are no significant differences in job satisfaction between PhD holders employed in universities and those employed in research institutes.
[ In subsequent steps we add different sets of job-related controls to the job satisfaction equations (models (2)- (5)). The explanatory power of the estimated models tends to increase with the progressive inclusion of these additional job characteristics, which might covariate with job satisfaction. Claims might be made that the inclusion of job-related controls would make it more difficult to interpret the conditional job satisfaction differentials -i.e. job characteristics are likely to depend on the sector of employment 7 . However, we consider the estimates from these augmented models to be informative anyway, since they help us identify those factors that actually generate the observed job satisfaction differentials.
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First of all, we notice that, in the case of PhD holders employed in the public sector, the positive earnings satisfaction differential disappears when we control for job-tenure, type of contract and firm size (model (2)), while in the case of those employed in the private sector the differential loses statistical significance when we control for annual earnings (model (3)). This evidence suggests that, in general, public sector workers tend to be more satisfied than faculty members because of the pecuniary compensations associated with a greater likelihood of their having a permanent contract and a more secure tenure. However, in the case of private sector workers the differential observed in earnings satisfaction is almost fully explained by the higher salaries they receive than those paid to their academic counterparts. Second, the PhD holders who work in the private sector are no more satisfied than workers in the other occupations as regards their prospects of promotion once other job characteristics are kept fixed. By contrast, public sector workers report low levels of satisfaction with their promotion opportunities when we condition on job-related variables. Moreover, model (5) reveals a negative effect of not being employed by the university (now significant also in the case of research institutes), which means that the "average" PhD holder employed in sectors other than academia is less satisfied with his/her prospects of promotion, while those who fulfil some specific role or task in their job tend to be -at least to some extent -compensated for this negative differential 8 .
Third, the negative conditional difference in satisfaction with job content reported by PhD holders employed in the public and private sectors persists with the inclusion of job-tenure, type of contract, firm size and earnings, although it is slightly attenuated -albeit not to a statistically significant degree for the private sector -when we control for job-entry degree requirements (model (4)). Similarly, in the case of job content satisfaction, controlling for the main tasks performed in the workplace serves to emphasise the negative effect of working outside the University, being significant also for those employed by research institutes. Fourth, the job-skills match satisfaction differentials appear to present a fairly similar pattern to that observed for job content satisfaction, although the estimated coefficient is higher in absolute terms. Finally, the estimated differentials for overall job satisfaction remain roughly stable after the progressive inclusion of job-related variables, suggesting the existence of a certain penalization for working in the public or private sector after obtaining a PhD. Nevertheless, the actual extent of the overall job dissatisfaction of public and private sector workers seems likely to depend on the specific activity being performed at work, given the stronger negative impact estimated in model (5). Additionally, it seems that PhD holders employed in research institutes tend to obtain the same degree of satisfaction with their job as university workers if engaged in specific activities that are most likely to generate higher levels of job satisfaction.
Yet, as discussed above, these estimated job satisfaction differentials probably do not represent the true impact of sector choice on the job satisfaction of our sample of PhD holders. This would seem to be particularly true in the case that unobserved characteristics determining the chances of being employed in a given sector are also conditioning the perceived degree of satisfaction with the job. In other words, the presence of unobserved latent traits affecting both sector choice and job satisfaction would generate some selection bias in the above estimates. Therefore, in the section that follows we present the empirical methodology adopted in order to eliminate potential selection bias from our job satisfaction differentials.
5) Endogenous occupational choices and job satisfaction

Empirical strategy
The empirical strategy adopted to provide consistent estimates of job satisfaction differentials involves the joint estimation of the endogenous multinomial treatment (i.e. sector choice) and an outcome equation (i.e. overall job satisfaction and job domain satisfaction), following the methodology proposed by Deb & Trivedi (2006a , 2006b ). Specifically, we consider that the choice of sector follows a mixed multinomial distribution, which means that the probability of observing
Here, the likelihood of being assigned to sector s j depends on pre-determined characteristics z i (mainly socio-demographic and academic attributes) and latent factors l ij with their respective factor loadings (δ), which represent the unobserved individual heterogeneity affecting the utility of working in a given sector.
The expected value of the final outcome (i.e. job satisfaction) can be expressed as,
which is considered to be a linear function of a vector of control variables x i with the associated parameters β, a set of dummies denoting sector choice relative to the control group (s = University) and the latent factors l ij , capturing the unobserved factors determining sector choice that also affect 11 the final outcome. The associated factor loadings λ j can be interpreted as selection terms, which reflect the correlation between the unobservable determinants of sector choice (relative to the base category) and job satisfaction. Assuming that the latent factors follow a standard normal distribution, the estimation of this joint model for sector choice and job satisfaction can be carried out using maximum simulated likelihood based on Halton Sequences, using the STATA routine "MTREATREG" 9 .
Given the nonlinear functional form of the multinomial equation, the parameters of this joint model for sector choice and job satisfaction can, in principle, be identified even if the variables that appear in the two equations are identical (i.e. x i = z i ). However, to avoid this somewhat tedious method of identification, exclusion restrictions can be incorporated into the model. These are variables that predict the choice of sector by the PhD holders, but -conditional on the large set of explanatory variables included in the outcome equation(s) -they assumed to be uncorrelated to unobserved determinants of job satisfaction(s). Specifically, we consider that the (logged) elapsed time between the completion of the undergraduate degree and PhD enrolment affects occupational choices, but not job satisfaction directly (once the relevant academic attributes and job features are controlled for). Indeed, each additional year between completion of the undergraduate degree and enrolment on a PhD programme represents more exposure to the labour market, increasing the chances of finding employment outside academia (during and) after the doctorate programme.
Moreover, we assume that having carried out a research stay in another university/research institution either before or after completing the doctorate determines the likelihood of that worker finding employment in a given sector, although again this is not directly related to job satisfaction four years after being awarded a doctorate degree. The underlying hypothesis here is that the propensity to undertake a research visiting in another institution is greater among those who express a stronger preference for research-oriented jobs -especially in academia -while research mobility has a low or even null value in other professional occupations in the public or private sectors. Moreover, it can reasonably be assumed that, controlling for actual occupational choice and all its relevant features, the fact of an individual having completed either a pre-doctoral or a postdoctoral visiting stay is unlikely to be correlated with current job satisfaction.
The relevance of the exclusion restrictions in terms of their predictive power of sector choice can be directly tested from the model estimates. However, no formal overidentification test has been developed for this specific framework. We are aware of the fact that, as usual, the validity of our exclusion restrictions is debateable, because it can be argued that the selected variables might be related to unobserved determinants of job satisfaction. This would be especially true in the case that the list of control variables in the job satisfaction equation(s) does not include all the relevant features of the current job. Nevertheless, in the Appendix we provide an informal means of testing both for the relevance of the exclusion restrictions and for the excludability of the aforementioned variables from the outcome equation(s). Table 2 reports the estimates of the multinomial equation for sector choice described in the previous section; with the aim of facilitating their interpretation we also computed the average marginal effects (see Table 2A in the Appendix) 10 . These estimates are of independent interests, given that they provide some insight as to whether and how individual characteristics and academic attributes affect occupational choices among recent PhD recipients.
Occupational choices among PhD holders
The results indicate that, conditional on individual and academic characteristics, PhD holders belonging to the second cohort (i.e. those that graduated in 2006/2007) are somewhat less likely to work in research institutes. Relative to males, female PhD holders are more likely to join a research institute and less likely to be employed in a university, while age does not appear to be a relevant factor in determining occupational choices of recent PhD graduates. Parental education has a positive effect on the probability of a PhD holder being a faculty member four years after completion of their doctorate and a negative impact on their likelihood of holding a public sector post. The time elapsed between the completion of the undergraduate degree and enrolment on the doctorate programme increases an individual's chances of working in a research institute after being awarded a PhD, which might be picking up those individuals that began working at the research institute as undergraduate technicians and prepared their doctoral thesis within the same institution.
PhD funding represents an important determinant of sector choice. As expected, compared to PhD holders working in a job unrelated to their field of study, recipients of research fellowships are more likely to join a research institute and -to a slightly lesser extent -to find employment at university, and less likely to take up a position in the public sector. Moreover, having had the opportunity to teach or undertake research at the university increases the individual's chances of remaining in academia, while making it less likely for them to take up employment in the public or private sectors. Finally, working outside academia while completing the PhD but in a job related to their field of study has a negative impact on the individual's probability of working in the private sector and a positive effect on the likelihood of obtaining a public sector job. Conditional on other characteristics, the time taken to complete a PhD does not affect the occupational choices of the two cohorts of doctorate recipients. By contrast, being awarded the highest grade for the PhD (summa cum laude) increases the recipient's probability of working in academia and reduces their likelihood of obtaining a public sector job, while those who wrote their thesis in English (as opposed to PhDs by the Polytechnic University of Catalonia (UPC) or the University of Lleida (UdL) are less likely to find employment in the public sector, while in the case of the latter there is a greater likelihood of being employed in a research institute four years after completing the PhD.
Selectivity-corrected job satisfaction differentials
The selectivity-corrected job satisfaction differentials resulting from the joint estimation of equations (1) and (2) are shown in Table 3 , together with the factor loading estimates associated with the latent factors affecting both sector choice and job satisfaction 11 . As before, we start with a baseline specification that includes only individual characteristics and academic attributes as control variables (model (1)), and then we progressively add job-related variables in order to highlight the channels through which overall job satisfaction and specific job domain satisfaction differentials are generated (model (2)-model (5)).
The results about earnings satisfaction indicate that, after controlling for selection on unobservable traits, PhD holders employed in research institutes are significantly more satisfied with their pecuniary remuneration than is the case of academics. The associated lambda parameter is consistently negative, suggesting that the PhD holders that are most likely to find employment in research institutes are less likely to be happy with their earnings than a random worker. The positive differential found in favour of public sector workers, estimated without accounting for the endogenous sorting of workers, is due in the main to positive selection, given the negative (but statistically insignificant) selection-corrected differential with respect to faculty members and the positive (and significant) selection coefficient. By contrast, the positive effect of working in the private sector on the degree of satisfaction with the level of earnings is even more marked once the endogenous selection is controlled for, since this sector is likely to attract PhD holders that are "intrinsically" less satisfied with their earnings (i.e. negative selection).
In general, PhD holders' satisfaction with promotion prospects seems not to be so strongly affected by endogenous selection into employment sectors. In fact, here again there is no statistically significant difference in the degree of satisfaction with regards to promotion between PhD holders employed in research institutes and those working at the university, and the point estimate for private sector PhD workers is almost identical to the non-corrected estimate (albeit that it is now no longer significant due to a loss in precision). However, the case of the public sector is a clear exception, in the light of the negative and significant selectivity-corrected differential and the positive selection coefficient, which once again indicates that the PhD holders that are most likely to express greater degrees of satisfaction with their promotion opportunities tend to self-select into the public sector.
Even when taking into account the endogenous selection of recent PhD recipients into employment sectors, the estimates of degrees of job content and job-skills match satisfaction are still consistent with the idea that not being employed in academic or research-based occupations generates more dissatisfaction with these two facets of the job. Indeed, the estimated differentials for both domains are somewhat higher than the non-corrected estimates. This is especially true for the former domain, for which we also obtain a positive and significant selection coefficient.
Finally, the evidence concerning overall job satisfaction confirms that, even when controlling for observed and unobserved individual characteristics, PhD holders employed in academia and in research institutes do not differ significantly in terms of their perceived degree of satisfaction with the job as a whole. However, private and, more especially, public sector workers are significantly less satisfied with their job overall than their faculty counterparts. Moreover, the resulting differentials are now markedly higher than with the non-corrected models, in which the estimated 16 differences in job satisfaction are confounded by the strong positive selection of more satisfied PhD holders into the public and private sectors.
The selectivity-corrected job satisfaction differentials are, in general, less sensitive to the inclusion of job-related variables as additional controls. The positive earnings satisfaction gap between PhD holders employed in research institutes and those working at university remains stable across the different specifications, while the negative impact on PhD holders of working in the public sector rises somewhat when controlling for job-tenure, type of contract and firm size (model (2)) and for earnings (model (3)). In the case of private sector PhD employees the positive differential decreases slightly, especially when we include annual earnings, but it still remains sizable and significant. Our promotion satisfaction differentials across sectors are mostly unchanged when job characteristics are included in the satisfaction equation, except for the case of PhD holders employed in the public sector, for whom we obtain a stronger negative satisfaction gap with respect to their counterparts working in academia once annual earnings are controlled for. Interestingly, when the individuals' earnings categories are maintained constant, the negative differential in job content satisfaction among private workers tends to lose importance. This result might be due to the fact that, for a PhD holder, obtaining a highly paid job in the private sector is likely to be synonymous with finding a good quality job, which provides roughly the same level of well-being as an -equally well-paid -job in academia. Moreover, the rise in the negative satisfaction differential for PhD holders employed in the public and private sectors after controlling for the main job activities suggests once again that, to some extent, the existing disparities in job content satisfaction across sectors are likely to depend on the main tasks undertaken in the workplace. With respect to the job-skills match, the dissatisfaction expressed by public and private sector workers is only slightly affected by the inclusion of these educational certification requirements (model (4)), although the estimated coefficient is still sizable and strongly significant. Finally, the estimates for overall job satisfaction confirm the similarity between academia and research institutes in terms of the overall job quality they afford, but also the existence of a significant disparity between PhD holders employed in the private and public sectors and their academic counterparts. Only in the case of the public sector is the estimated gap subject to a modest reduction after controlling for jobtenure, type of contract and firm size (model (2)) and academic requirements on job entry (model (4)).
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6) Conclusions
This paper has examined differences in the degree of job satisfaction reported by recent PhD recipients employed in different job sectors. We draw on data from two successive cohorts of PhD graduates from the seven Catalan public universities, who were interviewed about four years after receiving their PhD degrees. We consider different models for overall job satisfaction and specific job domain satisfaction, starting from a baseline equation containing only individual and academic attributes, which we progressively augment with additional job-related controls. Overall, the results from a POLS specification with employment sector indicators reveal the existence of significant differences in job satisfaction between PhD holders employed in academia and those working in other sectors. In general, PhD holders working in the public and private sectors are less satisfied than their academic counterparts with the non-pecuniary aspects of their work -i.e. job content and job-skills match, while the former are also less satisfied with their promotion opportunities.
However, these public and private sector workers tend to be more satisfied with the pecuniary aspects of their jobs, tending to earn more than faculty members and to enjoy better employment conditions (e.g. type of contract and more secure job-tenure in the case of public sector workers).
On average, when controlling for individual, academic and job characteristics, it appears that PhD holders working in universities and research institutes are almost equally satisfied with their jobs and with the four main job domains. Finally, our results highlight the importance of the main activities engaged in at work in accounting for the job satisfaction differentials between sectors. This is especially relevant in the case of PhD holders employed in research institutes.
The paper also considers the non-random allocation of PhD holders into different occupations, based on unobserved characteristics and latent personal traits that are also likely to affect job satisfaction. Based on the simultaneous estimation of job satisfaction and the endogenous multinomial treatment (i.e. sector choice), we obtained a quite distinct but consistent picture that makes evident the importance of self-selection based on unobservable traits. The selectivitycorrected job satisfaction differentials indicate that PhD holders employed in research institutes and in the private sector are significantly more satisfied with their earnings than is the case of their faculty counterparts, while public sector workers are likely to be less satisfied with both their earnings and their promotion prospects. The negative impact in terms of job content satisfaction and job-skills match satisfaction for PhD holders that work outside academia or research institutes is even more marked when the endogenous sorting of workers is taken into account (especially as regards the first of these two domains). Moreover, our evidence regarding overall job satisfaction confirms that working in a university or in a research institute provides almost the same degree of 18 well-being to recent PhD recipients, while being employed in other types of occupation generates a certain degree of dissatisfaction with the job that is not fully offset by such pecuniary facets as earnings or promotion prospects. Finally, the paper provides additional evidence about the determinants of sector choice among recent PhD recipients, highlighting the relevance of certain academic attributes -especially PhD funding and pre-and-post-doc research mobility -in affecting the likelihood of being employed in academia, in a research centres or in another public or private sector occupation. 
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APPENDIX
Testing the validity of the exclusion restrictions
As discussed in section 5.1, the simultaneous multinomial treatment model estimated using the STATA routine "MTREATREG" could in principle be identified even if the variables included in the multinomial treatment equation are the same as the RHS variables of the outcome equation (i.e. z i = x i ), because of the former's non-linear functional form. However, we incorporated some exclusion restrictions into the model in order to avoid this somewhat tedious method of identification. We considered the (logged) elapsed time between obtaining an undergraduate degree and enrolment on the PhD programme and a set of indicators for pre-and post-doctoral mobility as exclusion restrictions. Here, we seek to provide evidence of the validity of the elicited exclusion restrictions. For them to be valid, the variables should be relevant determinants of occupational choices but not directly related to job satisfaction -once we have conditioned for the employment sector and other individual and academic attributes.
The validity of the "relevance" condition can be directly tested from the estimates of the multinomial selection equation. Table 3A contains several Wald tests for the joint statistical significance of the exclusion restrictions for each estimated model. As can be seen, the relevance of the exclusion restrictions for the whole multinomial model is clearly not rejected by the data.
Taking each equation separately, the variables included are good predictors of the differences in the likelihood of working in either the public or the private sectors (in relation to working in academia), but there is less statistical power in the case of the research institute equation (only the elapsed time between graduating and enrolment on the PhD programme is statistically significant in this equation). As for the "excludability" condition, no formal overidentification test has yet been developed in this framework. Therefore, this condition has to be informally checked by examining the joint statistical significance of the exclusion restrictions in the outcome equation(s), conditional on other determinants of job satisfaction. The results of these Wald tests -which are reported in the last column of Table 3A -suggest that the exclusion restrictions are not jointly significant in the outcome equations at any conventional significance level, with the exception of models (1) and (2) of the job content satisfaction equation, in which the null hypothesis that the exclusion restriction's coefficients are jointly equal to zero is not rejected when considering a significance level of 5%. Overall, the evidence obtained when adopting this informal approach to demonstrating the validity of the exclusion restrictions suggests that the model is well identified without relying on functional form assumptions. 13.21 (0.153) 
